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ABSTRACT 

The purpose of this paper is to aid curriculum 
specialists, state personnel, local supervisors, and teachers of 
industrial education in assessing the status of current instructional 
and curriculum materials developed for the study of manufacturing 
within an industrial arts curriculum. A literature review was 
conducted by means of three computer searches of ERIC journals and 
other relevant indexes. "Manufacturing", as part of the industrial 
arts curriculum, has a commonality of content which may be presented 
to students through simulated learning activities in a variety of 
classroom and industrial settings. A model for program development 
was recommended in order to meet the educational needs of people from 
Kindergarten through post doctorate levels for curriculum materials 
on manufacturing, which are presently emphasized mainly as an 
overview course for the middle grades or junior high school level. 
This model is entitled "Common Body of Knowledge for Management 
Consultants". A comprehensive educational delivery system for 
manufacturing curriculums should be further developed to present this 
common body of knowledge. (Author/AG) . 
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- MISSION OF THE CENTER - 

The Center for Vocational and Technical Education is an 
independent unit on The Ohio State University cainpus. It 
serves a catalytic role in establishing consortia^o focus 
on relevant problems in vocational and technical education. 
The Center is comprehensive in its commitment and responsi- 
bility^ multidisciplinary in its approach and interinstitu- 
tional in its program. ' " 

The Center's mission is to strengthen the capacity of 
state educational systems to provide effective occupational 
education prograjrns consistent with the individual needs and 
manpower requirements by: 

• Conducting research and development to fill voids in 
existing knowledge and to develop methods for apply- ' 
ing knowledge. 

• Prograjranatic focus on state leadership development ^ 
vocational teacher education, curriculum, vocational 
choice and adjustment. 

• Stimulating and strengthening the capacity of other 
agencies and institutions to create durable solu- 
tions to significant problems. 

• Providii^^:^ a national infoxmatico storage** -"ret^srieval 
and dis:rj;^m:n«j:tirm system t^mi-- 
cr " -eduuiii!{:i:^: thraugh -iihe -afTl^ji/^ied^ro^ 

hcixss. 



This publication was prepared pursuant to a contract with the National 
Institute of Education, U.S. Department of Health, Education and Welfare 
Contractors undertaking such projects under Government sponsorship are 
encouraged to express freeJy their judgment in professional and techni- 
cal matters. Points of view or opinions do not, therefore, necessarily 
represent official National Institute, of Education position or policy. 
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FOREWORD 



A comprehensive study of the manufactur In,^ industry as a part of 
the industrial arts curriculuin area has becoine widely accepted in tho 
past decade. The resultant demand for manufacturia/i related curri cu.l !);• 
and- instructional r.c..terlals has stimulated prograr development. Trie 
authors cite examples of significant operational programs and prcpc^e 
criteria for identilyln;^ and evaluatin^^ curricula^.. This publication 
should aid curriculm: specialists, state and local supervi-sors , and 
teachers of industrial education in assess in.^ the current status of ciir- 
riculuin and instructional materials developTient for manufacturing. 

The profession is indebted to Rex A. Nelson and Lewis R-. -Selvid^e., 
Jr., Industrial Technolog-.- Division, Georsxa Southern Colles^e, for their 
scholarship in the pre.pa;ration of this zrepart. Recognition is also due 
Willis Ea7(r., The Ohio State Uni-:v^ersity-; auaxi Jack C. ^Brueclanan, Jr,^ 
State University College at Buffalo, for their critical review of the 
manuscript prior to final revision and publication. Wesley E. Budke, 
Assistant Director, Infonr.ation Utilization at The Center coordinated 
the publication's development. 

Robert E. Taylor 
Director 

The Center for Vocational and 
Technical Education 

ERIC Clearinghouse on Vocational 
and Technical Education 



INTRODUCTION 



**Manufacturing'' has "been included as part of the industrial arts 
segment of the industrial education curriculviin area in recent years. In- 
asmuch as the mission of industrial arts is to develop an ujidar standing of 
industry fl^om the standpoint of assisting learners to live and pursue a 
living in a society which is often termed ind\i£^trialized, it would appear 
that the industrial arts curriculum ^trea has tn^a: responsi'bility of pre- 
senting, a total view of indufi^^jry to b^p make far an enlightened citizenry • 
Consequently, industrial arts ^udents:- should, aacquire knowledge of the 

ijnanufacturing system in order -isu: ohtaim a rsaliis^tic interpretation of this 

zSc^ect of industry. 

Although the idea of utl3ifczing eSssments cDf the manufacturing indus^ 
-rbrles in industrial educati:on::civrriculnta. is..iiafchHing .new, the practice of 
,jLiiciLuding a total ;study nf ^ii^-^ im^ n n f r rrhi ir i n g- -i nntro s tr i- p s through the use of 
ia^HEthod. or study leaiti tlH(i/'*5teap2f act urii^g" has.^ bfecome-accepta'ble only 
wi^i2iin:::lihe peist decsade. iThis^iocactice Jaas h&3E^ of the industrial 

/aiiiis ^segment of the.^.andusferi^1 ^education ■Cur7rr,oi:'^n7]ir::i35gea and has reached 
nationelL magnitude.. 

Statement of the Problem 

The purpose of this paper is to aid curriculum specialists, state per- 
SDnneljj local supervisors and individual teachers of industrial education 
in assessing the current "state-of-the-art" of curriculum and instructional 
materials developed for the. study of 'Manufacturing," "Manufacturing" is 
that portion of the industrial education curriculum area where learning ex- 
periences are presented which relate to man making goods in quantity for a 
profit by means of production processes. These learning experiences are 
further identified as those presented in the industrial arts segment of the 
industrial education ciirriculum area. 

The problem for study presented three needs: first, a model which 
would relate to the real world of manufacturing as opposed to an educa- 
tional model; second, a means for identifying and analyzing the literature; 
and third, a method which would assist others in assessing their work and 
study in the area of ^'Manufacturing. " The model selected to satisfy these 
three needs includes the structure of manufacturing enterprises and the 
activity areas, functions, and subf unctions identified in the Common Body 
of Knowledge for Management Consultants (Ccaranon Body, 1957 )• The major 
components. of the model are; Structure of Enterprises; Management; Re- 
search and Development; Production; Marketing; Finance and Control; Person- 
nel Administration; External Relations; and Secretarial and Legal. 



These major components were used as the criteria for identifying and 
selecting literature which presents examples of curriculum and instruc- 
tional materials reflecting the study of '^ianufacturing. " The criteria 
were also used for evaluating strengths anl limitations of the curriculum 
and instructional materials presented in the literature. 



LITERA3URE REVIEW AND ANALYSIS 



Search for Literature 

Three computer searches were \ised to identify, documents with per- 
tinent information related to the "state-of-the-art" of the study of 
**f'lanufacturing. " One search was conducted in Research in Education (RIE), 
another in the Abstracts of Instructional Materials in Vocational and 
Technical Education {AHA), and a third in the Abs tracts of :.lBfesi^arch Ma - 
terials in Vocatipnal and Technical Education (ifflH). ^ecsmk^ the bulk of 
perlof^^'wral .Hts^i^flXTire whicsSs 'ii3s--:available was net included in these com- 
pixfcer searches, a number of additional indexes and Journals were searched. 
This search included Dissertation Abstracts ; Reader's Guide to Periodical 
Literature ; Education Index ; Industrial Arts Index ; Addresses and Pro- 
ceedings of the Annual Conventions of the American Industrial Arts Associa- 
tion ; and the Yearbooks of the American Counci.V on Industrial Arts Teacher 
Education . ' •* . 

The literature reviewed was selected for its direct relation5;hips to 
the present "jstate-of-the-art " of '!Manufacturing" curricula. Because of 
the interielatedness of content, method, axid instructional mater ials, lit- 
erature which referred to such topics as mass production, line production, 
group projects, quantity production, study of fimctions and elements of 
industry, and various titles of innovative curriculum projects was con- 
sidered as directly related to ^'Manufacturing, " In reviewing these re- 
lated writings , it is obvious that literature inherent to the curriculum 
area is a continuance from early to present day writings. Chronological 
writings were studied, but, only the more recent were included as pertinent 

The information below is arranged to provide a chronological growth 
and geographical view of this emerging curriculum area. Additional per- . 
tinent information may be found in references presented- in the bibliography 

Selected statements from the articles are given along with a classifi- 
cation of the activities reported in the literature. The classification of 
these activities is based on the selection criterion presented in the 
statement of the problem. 

The materials given below involve various professional levels, grade 
levels, instructional materials and areas, a.nd curriculum breadths from an 
individual teacher to a national scope. 

Current Efforts 

Cuthbert and Worthington (1956) wrote that in mass production %ost of 
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the students (senior level) were amazed at the relative speed Etnd ease of 
production using a simulated industrial method." This method included 
activities relatec? to quantity production, management, research and devel- 
opment, production, and personnel administration. 

Sehaffer (1957) used ''The Mass production Technique of Teaching In- 
dustry" with junior high students. Through this technique he involved 
students with both classroom and laboratory activities which involved the 
profit motive, quantity production, management, research and development, 
production^ marketing, finance and control, and personnel administration. 
He stressed that "this is an education technique, not a better method for 
producing more and better 'pump lamps'" (Schaffer, 1957). 

The expansive possibilities of both the content and method of this 
curriculum area presented a. challenge. Spencer (1959) saidi 

Use your imagination - go all out with this idea. Give 
a little imaginative thought to such industrial considera- 
tions as wages, labor unions, rent, depreciation j taxes, u- 
tilities, worlanen's compensation, advertising capital, inter- 
est rates, stocks and bonds, packing problems, shipping pro- 
blems, foreign market competition, insurance, etc. Just keep 
on thinking.* 

Others were more cautious. Walker (1960) stated that: "it is real- 
ized of course that ma.'s production problems are not curealls, nor are they 
the easy road to teaching." However, Bernstein (196O) noted that: "The 
school-shop production job, in which the class undertakes to mass-produce 
and sell a consumer product, is the most dynamic and effective technique 
yet devised for achieving the above (an understanding of industry) objec- 
tive. " 

■The amount of teacher and class time alloted for involvement in the 
technique and content varied, with some teachers stating that: "We looked 
for a simple project of three or more pieces, one the students could pro- 
duce, assemble, and finish in two or three class periods" (Green, .Earl and 
Mills, 1961). Others reported on how to use the production situation to 
interpret industry on the junior high level with data on the role of the 
teacher, developing the product, breaking down the operations, constructing 
and using jigs and fixtures, routing and assigning personnel^ the pilot run, 
the production period, and the follow-up (Rokusek, Schwartz and Swanson, 
.1962). ' 

Claims were made that through the production process a better quality 
'project" is possible, which, in turn, presents a better image of industrial 
arts to teachers, parents and administrators (Bunting, I963). But, it was 
also recognized that: "The true purpose of the industrial arts shop should 
also be to teach industrial methods of saving time and money in the manu- 
facture of a product to be sold at a profit and not limited to the image" 
(Sciri/artz, I962). Furthermore Peterson and Johnson (196I stated that: 



While it is essential that the industrial arts area Biust 
not be considered a factory for the school, if valid indus- 
trial arts objectives can.be accomplished while providing in- 
valuable assistance to other departments, total education 
vill profit by such interdepartmental cooperation. .The main 
objective in utilizing this (mass production) project for in- 
dustrial arts vas to show the students how industry uses the 
assembly line to produce items more economically. 

Through this technique ''one will be astonished at the insight and un- 
derstanding the a rerage student will have about production techniques, 
processing, planning, control of materials, personnel problems, machine 
efficiency, etc." (Ball, I963).. 

The "Manufacturing" approach of the industrial arts ciorriculm area 
also included an international aspect. An example was the cooperation 
between the Liberian Red Cross and the American Red Cross in 196i^-, The 
Liberian Red Cross asked for aid in reducing the incidences of hookworm by 
providing sanda].s to Liberians. The American Red Cross responded by en- 
listing the help of American junior high school industrial arts students. 
Dyson (196^) and Flagg (1964) reported on this project. 

The phase of this project carried out in American schools 
was developed in order to afford American students a practical 
project experience contributing to human need in three sub- 
. stantial ways: by developing a process that' would serve the 
real needs of others; by contributing to students' education 
and 'understanding of the world in which they live; and by con- . 
tributing an exercise capable of being assimilated into the 
school curriculum (Flagg, 196i^-:l66). 

In this experience the American students conducted all pre-manufactur- 
ing activities for a simple sandals -making process that Liberian students 
might themiSelves carry out, using tools and materials locally available, in 
order to make simple footwear for themselves and their families (Dyson, 
196^^ and Flagg, 196^^). 



District and State Developnent 

In the early sixties the breadth of opportunities for utilizing "Manu- 
facturing" in the industrial arts curriculum area was somewhat established. 
Industrial arts personnel appeared to' seriously engage the question of 
manufacturing both as content and method and to relate it to objectives of 
industrial arts. It is interesting, to note that industrial arts personnel 
now began to ask the question: V?hat is industry? • 

Carral (I965) states that: 

If industrial arts is to be a 'study of industry,' we. inust • 



begin to think seriously about industry as a whole thing. 
Certainly modern industry is more than a collection of 
skilled trades or an aggregation of business enterprises. 
Many, perhaps most of the elements basic to industry as a 
functioning institution are known to us. " It remains for 
us to classify them, to organize the body cf knowledge ema- 
nating frcanthem and to mold that oody of knowledge into 
an educational discipline in our schools. 

In attempting to implement the evolving knowledge of induistry the 
methods for delivering knowledge became an integral part of the total 
picture. 

To implement differentiated assigcments in industrial 
arts environments, one may use four approaches. 'The first 
calls for varying the quantity of work for each homogeneous 
group; the second, for varying the difficulty of the work; 
the third, for varying the type of the work; and the fourth 
approach depends on utilizing a division of labor which 
calls for rols-playing activities and the performing of dif- 
ferent tasks by members of the class (Schad, I965). 

Schad continues by describing how a teacher can implement a study of manu- 
facturing in his classroom. He indicates that an instructor may engage an 
entire class in a common activity involving the manufact-iring process. This 
project offers great possibilities. By this method some students perform 
managerial activities, others carry out engineering and associated tasks 
and do production work. This method of teaching utilizes all the levels 
of student talent and permits a division of work commensurate with abilitv 
and interest (Schad, I965). ^ 

_ Teachers actually involved in teaching at the classroom level are be- 
ginning to: 1) recognize how mass production relates to objectives of 
industrial arts; 2) describe the teacher preparation necessary prior to 
teaching; 3) describe elements of the actual teaching process; and k) to 
detail units actually taught rather than projects to be made (Prichard, 

Henak (I965), a junior high school teacher, outlines how his five 
classes are organized into five companies to study and carry out the func- 
tions of industry. This organization includes: Research and Development- - 
involving the design of a product, isometric sketching, and research ma- 
terials and methods; Planning of Product ion- involving sale of stocks or- 
ganization of personnel, a bank account, working drawings, production' charts 
and layouts, quality standards, safety, and production scheduling; Produc- 
tion- - involving custom, mass, job lot, and process production; Packaging 
and Distribution; Service-involving the developnent of a maintenance tag 
to be packed with the product; and with the suggested improvements of sub- 
contracting between companies and an open house for external relations 
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The increased involvement of industrial arts teachers in this curricu- 
lum development is observed in the breadth of content, different methods 
of teaching and student-teacher relationships to manufacturing (Israel, 
1966). Hoffer (1966) comments: 

The application of a different classroom technique con- 
verted vhat would have been a routine electronics project 
into a new and interesting experience for a basic electron- 
ics course. . ..The project was a small UHF receiver ... .Adding 
to the experience was the fact that the assembly line wa.s set 
up and organized by the students, with the instructor acting 
in only an advisory capacity after introducing the concept. 

Button (1966) recognizes the breadth of content and suggests uiat: 
"Rather than concern himself with the total production structure as found 
in industry, the teacher must set about to teach concepts to explore the 
advantages and limitations of mass production. " Aiello (I966), while in- 
volving students in both laboratory and classroom activities related to 
management, research and development, production, marketing, finance and 
control, the profit motive, and quantity production, notes that students 
who were "Self-styled leaders proved bluffers .Trouble-makers proved po- 
tential-leaders," and "Constant-failure students found success and satis- 
faction in performing one-operation jobs.*' 

Regional Scene 

Besides the numerous reports about individuel teachers, schools, dis- 
tricts and states accepting ^Manufacturing" as a part of the industrial 
ar-'^s curriculm area in the mid-sixties, reports also started to reflect a 
regional acceptance. At the I966 national convention of the American Indus- 
trial Arts Association, Haynes (I966) reports that the 'Middle states" were 
incorporating units in mass production at the secondary level], Mindock 
(1966) reported on the ''Mountain States". '*How We Get The Industrial Ap- 
proach Into Ir,Iu;itrial Arts In Our Region," indicating the inclusion was 
from ninth grade into the junior college 5 and Fox (I966) reports that in 
the West Coast States the most: 

effort has been concerned with the production and manufac- 
turing phases of industry and little has been devoted to the 
departments of research, sales and distribution, management and 
labor, performance analysis, quality and production control, 
procurement of supplies and equipment. 

Fox adds that: "It is rather obvious at this point ' that there has been lit- 
tle more than experimental teaching in this area. Most teachers realize an 
obligation here, but are frustrated in their token attempts to do a job." 
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National Curricul 



The acceptance of '^Manufacturing" as an integral part of the indus- 
trial arts curriculum area began to develop as teacher education institu- 
tions, school systems and combined teacher education and school systems 
proposed innovative curriculum programs which specifically included aspects 
of ^Manufacturing. " Many of these innovative programs identified elements 
of manufacturing as a part of the proposed curriculum area. These pro- 
grams include the: Alberta Plan; American' Industry Project; Functions of 
Industry; Georgia Plan; Industrial Arts Curriculum Project; Industrial 
Arts Technology; A Study of American Industry. Program; Industriology Pro- 
ject; Maryland Plan; and the Occupational, Vocational and Technical Pro- 
gram (ovt). 

Cochran (1969a) reported on five of these innovative programs which 
identify with manufacturing. In his article, Cochran indicates: 

Programs ranging from the elementary school to the uni- 
versity level have been developed that made use of modern 
curriculum theory. Federal and private funds devoted to 
just three such ventures--the American Industry Project, In- 
dustrial Arts Curriculum Project, and Partnership Vocational 
Education Project--now total more than 2 million dollars,* 
specifically designated to develop and implement new univer- 
sity and secondary school curriculums. Other approaches, 
such as the Functions of Industry Concept, the Galaxy Plan, 
the Maiyland Plan, and the Orchestrated Systems Approach, 
have gained national recognition through major presentations 
at conventions, federally funded projects and recent publica- 
tions. ... (This article) provides an overview of five rela- 
tively unsung but decidedly representative programs The five 

programs are; The Correlated Curriculum Project; Interdisci- 
plinary Vocational Education; The Richmond Plan; Industriology 
Project; and The Georgia Plan for Industrial Arts (Cochran, 
1969a). , ' ' ' 

Of these five, two specifically concern manufacturing and activities re- 
lated to manufacturing. First, in the Industriology Project: 

...six major activities, found in most industries, form the 
basis for studies marking the first part of the program. They 
are: l) product developnent and design; 2) internal finance 
and office services; 3) manufacturing or processing; k) mar- 
keting; 5) industrial relations; and 6) purchasing (Cochran, 
1969a )c 

Second, the Georgia Plan for Industrial Arts specifically identifies manu- 
facturing as one of the areas students should study "to become familiar 
with the basic industries and their technologies" (Cochran, 1969a).' 
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Five additional programs ar* identified in Part II of Cochran's 
(19691?) report: '^ese five secondary-school programs are: Crafts as 
a Vocation; The OVT (occupational, vocational, and technical) Program; 
Training for Families of Skills; The Alberta Plan; and the Industrial 
Arts Technology: . A Study of .American Industry. 

Of these five, three 'programs are mentioned as having elements of 
manufacturing identified. The OVT Program states that: "At the -7th 
and 8th grade levels, experiences are related to an overview of 10 oc- 
cupational areas" (Cochran, 1969"b)» Manufacturing is listed as one of 
these 10 occupational areas. At the ninth and 10th grade . levels, focus 
"is on standards of excellence in skills needed in a family of occupa- 
tions, and the common threads within that Job family" (Cochran, 1969b). 
•Manufacturing is included as one of the possible families, although ele- 
ments of manufacturing, such as research and development, are treated 
as a separate family (Cochran, 1969b). 

In the Alberta Plan, at the 10th grade level, "simulated industrial 
situations focusing on organizational structures, decision making, cora- 
mimications and authority configurations are provided as the student com- 
pletes the building of a project" (Cochran, 1969b), 

In the Maine Industrial Arts Technology: A Study of American Indus- 
try, "such things as mass production techniques, establishing an industry, 
research and development activities, manufacturing and marketing experi- 
ences, and other methodologies are given coverage" (Cochran, 1969b). 

One of the major curriculum innovations receiving funding was t^e 
American Industry Project at Stout State University in Wisconsin. This 
project based its innovation on ih major concepts. These concepts are 
"communication, transportation, public interest, finance, physical facili- 
ties, research, purchasing, industrial relations, marketing, management, 
production, materials, processes and energy (Face and Flug, 1966). 

The authors of this project state that: 

Industry represents a major social institution which impin- 
ges upon the lives of every himian being. Yet nowhere in the 
present secondary school curriculum is the study of industry 
given the degree of attention it warrants (Face and Flug, 
1966). 

Anderson (1971) provides a rationale for the American Industry Pro- 
ject and the developmental process for the curriculum, field testing and ' 
teacher preparation. He concludes that: "the basic teaching content is 
drawn firom a source which is not generally understood by the average in- 
dustrial arts teacher. The source of the content is the institution of 
industry." 

Anderson further states that: "Only the development of concepts or 
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understanding vould provide a practical and viable approach to the studv 
Of industry." He identifies 13 concept areas, as cornered to tJflfcS^ 
are'T%u.. ^'^^f Flug (1966)! These'^a coLept arL 

c^;neat ' : nsh^^s STJ'""'""' ^^P^^^^' ^eselrch, Pro- 

curement, RH. nships ^Jar}cetlng, Management, Production, Materials 
Processes, ai.a iinergy" (Anderson, I97I). ' 

/TAon^®^®^"""^ development of the Industrial Arts Curriculum Proiect 
and the University of Illinois. u..a..c university 

It is funded by the Bureau of Research of the U.S. Office of 
Education The Project mounted a massive research and devel- 
oi^ent effort which included not only a staff of ind^trill 
arts educators but also logicians, historians, phiS^phers 
economists, sociologists, and specialists from all phases of 
industry (lACP Staff, 1969). ^ ^ °^ 

In progress reports on the project it is stated that: 

For years now there has been dissatisfaction in the field of 
industrial arts. Hew theories and new programs have been 
initiated at various tiJnes in an effort to revise and upgrade 
the courses being offered, but these innovations have met 
with only limited success. . .Another major difficulty which 
IS plaguing industrial arts is the ft-agmented approach which 
• IS being used. .What we have failed to identify in the past 
inn^o organized body of knowledge, e. system of concepts, sub- 
concepts and unifying themes which could apply to all of in- 
°:fJ'iy'-f^^^^ocessm. developnent of a program which effi- 
ciently transmits and extends such a body of knowledge could 
revolutionize the teaching of industrial arts in the United 
States (lACP Staff, I969). unitea 

coursIJ^of ^"^"^ development of two separate 

courses for the junior high school. One of these courses was called "ThP 
world of Manufacturing" and the ether 'vrhe World of Construction " Fielf 
^he Son ^^8^ - 1968 and was cycSd th^oS^ 

noloe^^ hVT liT"^^^^ ""^^""^ divisions of manufacturing tech- 

Sun?S; ^.1 °'^"^f^°^^^"g "management technology, (2) manufacturing pro- 
^uc|ion technology, and (3) manufacturing personnel technology ??e^its 
ufn ^^'^r^"'" M^"'" ""^^""^ divisions a nd the cou rse on w^Id^f 

Manufacturing" attempt to present "an organized body of Sowledge a s?s- 

tT.ll irTl ^^^^-^^'^^ -i^Ving themes wMch c^f be a^pli f 
to all of. industry" (lACP Staff, 1969). ppj-iea 
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Another cuririculum innovation vhich contains elements of manufac- 
turing is the Maryland Plan for Industrial Arts, In this plan "The 
eighth-grade prograin would be a study of contemporary industry using the 
f^roup F' ' "'Ct and the line-production experiences as the means for ac- 
^ such a study" (Maley, 1966). 

In the Maryland Plan, elements of manufacturing are to be studied 
through the indepth study of an industry using the group project and the 
line production approach. In these approaches students organize to role 
play and perform activities of industry (Maley, I966), , 



Spreading the Curriculum 

With the advent of the innovative curriculum projects came numerous 
adaptions and degrees of acceptance of ^'Manufacturing" as an area in the 
industrial arts curriculum. The similarities of these courses, programs, 
and proposals disallow identifying them with any one of the major curri- 
culum projects and would be redundant if presented entirely. Consequently, 
only a few of the more representative efforts will be presented to indi- 
cate the "state-of-the-art 'V to include '^Manufacturing" as an area of the 
industrial arts curriculum. 

J. Sullivan's (l97l) description of "industrial Arts as Enterprise" 
includes both classroom and laboratory activities which relate to quan- 
tity production,* profit motive, enterprise structure, management, re- 
search and development, production, marketing, finance and control, per- 
sonnel administration and external relations. He also reports: 

An enterprise is a business. It is generally well organized. 

•What it produces and sells is greater than the sum of what 
it buys. What it produces and sells may be a manufactured 

• product, a repair service, or any other service for which peo- 
ple are willing to contract (J. Sullivan, 1971) • 

At State University College, Buffalo, a '^Manufacturing Technical Se- 
mester" was used for industrial arts students preparing to teach. This 
curriculum development study includes: 

...content outlines and organizational patterns necessary to 
be prepared to teach about the principles of manufacturing 
they (the teachers in preparation) have identified through in- 
dividual research during their industrial internship (Bruectanan, 
1970). 

L. Nelson and Sargent (1967) report on the Ball State University, 
teacher in preparation programs which involves mass production and the functions 
of industry as approaches to the industrial arts curriculum. Steele (1969) 
further describes this prograin. His report indicates that both classroom 
and laboratory activities related to the profit motive, quantity production, 
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enterprise structure, management, research and development, production, ' 
marketing, stock sales, and personnel administration are provided for 
the understanding or interpretation of industry. " 

Elementary Grades. The inclusion of manufacturing concepts, acti- 
vities and Pl&iients appear at the elementary grade levels. These inno- 
vative _ programs also appear as individual teacher, school, school system 
and university efforts. 

Hilliard (I967) describes a "Sixth Grade Mass Production Activity" 
m a Maryland school. This activity was carried on for 60 minutes per 
week from the fall opening of school until Christmas. This activity was 
designed to show the efficiency of collective effort, the making of in- 
terchangeable parts, the advantage of executing simple operations on a 
repetitive basis, and tooling up for production. 

Wonacott (I969) describes the Los Angeles City Schools' program for 
Introducing Children to the Concepts of Mass Production." He reports; 

The elementary school teacher, whether male or female, is com- 
pletely dependent upon resources outside of his own experience 
to initiate and carry through a manufacturing project. He sel- 
dom has an understanding of the basic industries, and the no- . 
•f menclature of technology has little meaning. 

Selvidge (l97l) wrote of an effort in Georgia to provide elementary 
teachers in preparation with experiences and knowledge of industry He 
. re->orts on a program which demonstrates relative activities and functions 
of industry through a teacher prepared motivating manufacturing activity 
at the elementary teacher preparation level. 

A National Defense Education Act (NDEA) Institute for Advanced Study 
m Elementary Industrial Arts at The Ohio State University presented ele- 
mentary teachers with an interdisciplinary approach which involved both 
laboratory and classroom activities. These included the manufacturing 
aspects of the profit motive, quantity production, enterprise structure 
management, research and developnent, production, marketing, finance and 
control, and personnel administration (The Ohio State University, 1968). 

Junior High and Middle Grades. Although literature on the content, 
method and instructional materials of manufacturing exists for both ele- 
mentary and high school grades, the largest collection places this part 
of the industrial arts curriculum at the junior high or seventh, eighth 
and ninth grade levels. ' ° . 

Literature written in I967 presents the manufacturing approach with 
and without reservations. Wendelin (1967) describes a "Line Production" ' 
m a Maryland junior high school which includes both classroom and labora- 
tory activities relating to the profit motive, quantity production, en- 
terprise structure, management, research and development, production, 
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marketing, finance and control, and personnel administration. Monaghan 

(1967) provides a detailed procedure on how to produce step ladders, but 
cautions: "The purpose of the project, however, was not to make money; 
rather to bring about sound, basic understanding of one phase of indus- 
trial practice--mass production," H- Nelson (I967) describes his Junior 
high progrsun in California as a "unifying experience" and adds; 

The Production project is probably the most versatile of all 
the teaching devices available in industrial education. It 
can be used for skill development, and can involve problem 
solving, creativity, and almost any other objective desired. 

The effects of seme of the innovative curriculum projects are re- 
flected in articles by teachers in the field. Smith (I969) writes on 
"Action in the Middle School" identifying with the Maryland Plan, Butler 
(1970) states that the major emphasis of the units in the junior high 
program is the %asic understanding of the functions of the basic ele- 
ments of the corporate mass production industries" as provided in the 
Maine State Plan. Jacknan (1970) specifically describes "Industriology 
for the Elementary Schools" and includes the seventh, eighth and ninth 
grades. His report identifies with six activities: development and 
design; purchasing; manufacturing or processing; internal finance and 
office services; and industrial relations and marketing, of the Industri- 
' ology Project. 

The 1968, .1969? and 1970 proceedings of jthe National Conference of 
the American Industrial Arts Association contain several reports on the 
'^Manufacturing" part of the industrial arts curriculum area. Collins 

(1968) describes "An Experiment' in Manufacturing" in an eighth grade class 
in Michigan. Barella (1968) provides a most complete description of sev- 
enth, eighth and ninth grade program in Parma, Ohio, which integrates the 
'metals, drafting and graphic arts area into "A Study of Manufacturing In- 
dustries." Hacker , (1970) discusses "A Seventh-Grade Industrial Arts Cur- 
riculum" involving three teachers in Syo.sset, New York, and which allows 
students to compare a handicraft process with a mass production process. 

Institutes funded through the National Defense Education Act,(NDEA) 
were utilized in the late sixties, both to assist teachers- in preparing to 
teach and to develop materials for the study of manufacturing as a part of 
the ind\xs trial arts curriculum area* F. Sullivan (1969) reports on an in- 
stitute concerning industrial production. This institute suggested three 
approaches to manufacturing in the middle grades: l) a simple line pro- 
duction unit, 2) a mass production unit, and 3) a complete industrial or- 
ganization. 

An institute at Gorhajn State College (I968) in Maine prepared units 
based on pupil interest and representative manufacturing industries. Each 
unit was developed as a complete teaching package, containing purposes, 
activities, approaches, instructional resources, suggested lessons and 
lesson content, and unit evaluation. 
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During the suumers of 1969 and I97O an institute at Georgia Southern 
College in Georgia developed a guide for the manufacturing area of the 
industrial arts curriculum. This guide was a cooperative' effort of prac- 
ticing teachers, teacher educators, counselors, state personnel " d cnr 
sultants. The units for instruction can be identified with tiiu i.^w,„.^nts 
of ^he Common Body of Knowledge for Management Consultants (Common Body, 
1957) as they relate to manufacturing. The results of this institute 
became a Georgia State Department of Education publication entitled In- 
dustrial Ar ts for the Middle Grades-Manufactur ing (Georgia State Demrt- 
ment of Education, 1971). 

Donald Hrabik (I968), ninth grade teacher, reported on his experi- 
ences with teaching the content and methods which evolved from an insti- 
tute he attended. Hrabik reports that following the institute his stu- 
dents were presented a learning experience which involved a teacher di- 
rec-ied project and both classroom and laboratory activities. These ac- 
tivities revolved around quantity production, enterprise structure, man- 
agenient, research and development, production, marketing, finance and 
control, and personnel administration. 

Two other major publications also include the elements of manufac- 
turing for the junior high level. The foreword of' the curriculum guide. 
Industrial Arts , for the state of Utah states : 

The guide provides school district personnel, school princi- 
pals, and industrial arts teachers with the basic instructional 
materials to effectively teach and explore the principles, 
processes and concepts of Production Technology (Utah State 
Board, I968). 

This guide includes the interdisciplinary approach, and both classroom and 
laboratory experiences. Activities are suggested which relate to quantity 
production, enterprise structure, management, research and development, 
production, marketing, personnel administration^ secretarial and legal, 
and external relations. 

. "the 19th Yearbook of the American Council on Industrial Arts T ea- 
cher Education , Lindbeck (1970) describes Plernpnts o-p ^r,A.,.-t-y.,r ■jn-.^i,,^^; - 
- in performing the production task and provides a daily schedule for a 
teacher/class activity to study these elements while mass producing a 
quantity of products, in the same yearbook, Ray (1970) further identifies 
the three basic families of industry: manufacturing, construction and 
product service. He states that: "Manufacturing begins with a raw pro- 
duct or with several types of raw products and, by in-plant, mass-assembly 
production or other production techniques, manufactures a product classi- 
fied as either durable or consumable." 

Senior High . VJhile the bulk of the literature on "Manufacturing" as 
a curriculum area relates to the junior high level, other articles consi- 
der the senior high level. 
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Faiks, et al, (I967) discuss a sr^^^^.or '^'<-' study of the '^Elements of 
Industry" which involve hot:, . lar^room a^u ;boratory activities related 
to quantity production, management, research and development, production, 
marketing, finance and control, and personnel administration. In this 
article Faiks, et al. note that: 

Consideration should be given to the fact that any course is 
but a vehicle;. This particular vehicle is used to conduct a 
class on a momingful and educational tour through industry. 
Teaching only a unit on-rmass production would be taking this 
trip wiith parts of the vehicle missing. The full educational 
tour wsold not be complete (Faiks, et al., 1967), 

Bonfadini (1970) describes four approaches used in a senior high pro- 
gram in Virginia. The primary objectives of these approaches are to ac- 
quaint the students with '^industrial organizations and processes, techno- 
logy of manufacturing industry,' the types of tools and machines used in 
industry, and historical and social significance of industry, " He lists 
these four approaches as: l]) the unit approach which emphasizes "indus- 
try and its historical significance"; 2) the group approach for "the 
study of manufacturing industisr"; 3) the mass production approach to de- 
scribe the "American vay" of manufacturing products; and k) the indivi- 
dual project s^roacSa "for self-expression, . .vocational aspects. (and) 
craftsmansMp and dffi?ign. " 

Cawley (1970), a senior Mgh teacher, outlines his program which pre- 
sents elements of industry thisough a two plant arrangement. In this ar- 
rangement all *che -Stadents are Involved in elements of the manufacturing 
industry which relaiie to pre-production in Plant A. The students also 
participate at a different time in Plant B, which involves production and 
post-production elements. 

Litman (1970) reports an changing "From the Traditional to the 'New 
Industrial Arts * in JpSiirf ax (Connty Virginia. " In identifying this change, 
he notes that: "Sinrniation of the J;ndustry provided experiences in or- 
ganizing, financing, product determination, tooling-up, production, pack- 
"aging, . distribution, and personnel role-playing* " 

The inclusiven^s of '^Manufacturing" in the industrial arts curricu- 
lum area can be obsreEcved in a "Case Studies" report of innovative programs 
by Householder (1972!)^ It is interesting to note that all but one of the 
nine cases studied were strongly based in manufacturing or the study and 
experiencing of the n&inct ions of in&istry. Householder's nine case stu- 
dies are: 

.reports ^of lacaily sppnsored innovations in industrial arts 
progran^ for st}i@esrts in one or Eore grades, six through nine, 
•..la general, schools which were closely affiliated with major 
ind'Astri^l arts ciaRariculum; projects have not been included. 
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Teacher Preparation , in the preceeding reviews of literature on 
the elementary, Junior high and middle grades, and senior high school 
programs which include "Manufacturing" as an element of the industrial 
arts curriculum area, it is obvious that many of these programs evolved 
from programs developed at teacher preparation institutions. These tea- 
cher preparation programs are brought to focus in the 20t'h Year book of 
the American Council on Industrial Arts Teacher EducatlHrT : — The editors 
of the yearbook recognize that neither the content nor the method for in- 
dustrial arts education has been identified or structured In the final 
statement of the yearbook, they state: 'Ve challenge industrial arts 
teacher educators to continue the. search for the technological components 
of content and method" (Streichler and Ray, 1971). 

Although the above yearbook describes programs and approaches for the 
development of industrial arts teachers in general, it does not provide 
information on hov to prepare industrial arts teachers for specific pro- 
grams in the industrial arts curriculum area, such as "Manufacturing. " 

o..^^"^^^^ (1971) lists .26 "new, innovative, or experimental programs." 
Of these 26 programs, 20 are identified with colleges and universities.' 
It would appear obvious that these colleges and universities would have 
teacher preparation programs for their "new, innovative, or experimental 
programs. From Ginther ■ s (1971) list of 26 programs, probably the 
teacher preparation program for the Industrial Arts Curriculum Project 
The World of Manufacturing" course has had the greatest impact. 

In 1971, 27 'Vorld of Manufacturing" summer workshops were held at 
2b different industrial arts teacher preparation institutions across the 
nation. These workshops offered graduate credit and were open to all in- 
terested persons desiring to understand the Industrial Arts Curriculum 
Project rationale and course content; to learn how to utilize behavioral 
objectives, role-playing, production scheduling, and other effective tea- 
ching techniques; to gain a working knowledge of management and production 
practice utilized in the manufacturing industry; and, to become familiar 
with teaching procedures, student activities, and instructional materials 
used m The World of Manufacturing" course (McKnight and McKhight, I971). 

The fact that teacher preparation programs are in a state of flux with 
regard to both method and content related to the study of "Manufacturing" 
IS reinforced by research studies being conducted. 

Stern {196k) discovered that the functions of goods-producing indus- 
trial establishments used as a base for his study were acceptable, but in- 
conclusive. His study vas based on the following functions of industry: 
1; Fundamental and Applied Research; 2) Product Development; 3) Planning 
for Production; and k) Manufacturing, Custom and Continuous. In his study: 

It is concluded that the textbooks, consultants, and man- 
agement personnel were in substantial agreement with the pro- 
posal 'functions of industry,' as a universal framework for 
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understanding the activities of goods-producing industrial 
establishments. With respect to the specific 'functions/ 
however, numerous additions, deletions and subtractions were 
.recommended. 

Brueckman (1969) concludes that industrial arts educators tend to 
show disagreement with industrial experts regarding the major elements of 
manufacturing. He also found that there is little standardization or 
continuity in "Manufacturing" course titles, instructional materials, or 
methods in industrial arts teacher education institutions. 

These studies tend to indicate a disagreement between educators and 
industrialists about what comprises the elements of manufacturing on 
which content in industrial arts "Manufacturing" should be founded. 

Other studies have been conducted to determine the effectiveness of ' 
'Vianufacturing" as. an instructional method. 

Ilott (1969) concludes that the two instructional approaches in his 
study, mass production and individual project, are not differentially ef- 
fective for teaching content related to tools, operations, industrial or- 
ganization, and materials. 

Gephart (I969) utilized 10 classes :of eighth grade students to do a 
comparison of two approaches to developing an understanding of industrial 
enterprise. The two approaches to teaching are: Approach A, the experi- 
mental approach which involves group activity in a student enterprise that 
plans and develops, produces, and distributes products; and Approach B, 
the control approach in which students make individual projects. 

Gephart (I969) concludes that Approach A would be more effective than 
B in assisting youth in. developing an understanding of industrial enter- 
prise. 



Summary of Literature 

The literature on '^Manufacturing" as a part of the industrial arts 
curriculum area indicates that it is included in- elementary, middle, jun- 
ior high and senior high levels, and teacher preparation programs. 

One could only estimate how many more cases would be represented in 
all grade levels, and by major industrial; arts curriculum projects if the 
scope of Householder's (1972) case studies had been all inclusive. The 
amount of literature for review also would be greatly .increased if more of 
these innovative programs were reported. 

The literature shows that early authors had differing opinions on the 
value of '^Manufacturing" as a part of the industrial arts curriculum. Some 
early authors were careful, to state that the mass produced project was not 
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a panacea while others made educational claims for both the content and 
method of Manufacturing" without reservations. 

Articles which include elements of "Manufacturing" as mass produc- 
tion were written primarily around the project or product to be produced 
.with details on shape, design, and process for producing the project 
The elements of industry were only mentioned as values for the student. . 

Literature of a later date presents the values of "Manufacturing" as 
a part of the industrial arts curriculum area almost without reservation. 
Many authors claim that the industrial arts curriculum area is not ser- 
^^"^ P^P°ses if the totality of industry is not being presented. 
•Manufacturing is acclaimed by some teachers to be one of the best ways 
to present this total learning experience. These later articles also 
place more emphasis on the concepts and elements of industry to be stu- 
died and how to bring these experiences to students, than they do on the 
project or product to be made. un T,ne 



EXAMPLES OF PROGRAMS 

The examples of programs which include "Manufacturing" as a pai't of 
the industrial arts curriculum area range from single teacher and one 
class situations to schools, systems, states, regions and national curri- 
culum projects. In these examples, practices have been developed by in- 
dividuals or groups of teachers and administrators without extra funding 
and others have been developed through funding sources, such as the U S 
Office of Education. This may -indicate that there axe either "spin-offs" 
of funded projects .or that funded projects- are developed from- innovations 
initiated m the schools. 

The inclusion of "Manufacturing" in the industrial arts curriculum 
area .also ranges from the student mass producing a "quickie" project de- 
veloped by the teacher in two or three class periods to several classes 
organized to study and carry out functions of industry. "ManufacturinF" 
also IS included as one of ' two courses developed for national use. This 
course developed in the Ind'ostrial Arts Curriculum Project is entitled 
The World of Manufacturing (lACP Staff, 1969). Manufacturing also is a 
part of state plans for industrial arts as indicated by the curriculum guide 
industrial Arts, for Utah (Utah State Board. for Vocational Education, I968) 
and the publication entitled Industrial Arts for the Middle Grades-M.n ,^ 
facturing (Georgia State Department of Education, 1971)'. — ^'^^^ 

. ^J^^ preceding provides a scope of the inclusiveness of "Manufacturinjj" 
m the industrial arts curriculum area at the teacher, system, state, and 
national levels. The preceding does not indicate the differ ientiatec' ap- 
proaches, terminology, content and instructional materi.als which axe a part 
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or these courses or programs. These diversities, while seemingly headed 
toward some ccinincnality, evidently are an outgrowth of not beginning to • 
thinlc seriously about industry as a whole thing. They may have some base 
in the fact that many of the courses and programs are developed around a 
local area, hence, following a pattern of a local manufacturing industry ' 
rather than a body of knowledge emanating from industry, or the commona- 
lities of manufacturing industries. The effect of emulating a local or 
singular manufacturing industry would result in examples of innovative 
^^Ivlanufacturing" courses and programs appearing diverse but containing many 
common elements. 

This diversity in examples of innovative courses and programs makes 
it difficult to do more than Just report on the courses or programs, as 
was done in the review of related literature. If commonalities do exist 
in these examples of courses and programs, they may be identifiable with 
the 'structure and activity areas of ■ manufacturing enterprises. 



CRITERIA USED FOR IDENTIFYING AND EVALUATING CURRICULUM 



A review of the literature illustrates a common body of knowledge 
upon which to base content has not been accepted for the segment of the 
school curriculum which advocates and conducts a study to interpret in- . 
dustry and its technology, of which manufacturing is a pairt. This short- 
coming has resulted in a diversity in the terminology used, in the empha- 
sis placed andj,^ in fact, in the content presented. 

Because of the need to identify appropriate content for a study to 
interpret the manufacturing industry and its technology, it became neces- 
sary to .conduct the evaluation of ^tenufacturing" in the curriculiLm area.. 

The model accepted for use in conducting the evaluation was selected 
on the basis that it relates the study of "Manufacturing^' to the real 
world of manufacturing industries, it providei'*. a means for identifying and 
analyzing literature concerning the study of '^Manufacturing," and|it pro- 
vides a method which can assist others in assessing their work and study 
in the area of "Manufacturing." The model consists of the structure of 
manufacturing enterprises, and the management principles, activity areas, 
functions, and subfunctions of industries as identified in the Common Body 
of Knowledge for Management Consultants (Common Body, 1957). 

Therefore, the criterion used for the evaluation of curriculum and 
instructional materials for the study of '^Manufacturing" is based on con- 
tent identified by the model. Studies of "Manufacturing" were compared to. 
•the model to. determine their ' inclusiveness of the study of content asso- 
ciated with the following criterion elements: structure of enterprises; 
management principles; research and development; production; marketing; 
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finance and control; personnel administration; external relations; secre- 
tarial and legal; and the functions and subfunctions of these activities. 
Figure 1 graphically illustrates the model base for criterion used to 
evaluate studies of ''Manufacturing" with regard to content; 



FIGURE I 
CONTENT EVALUATION CRITERIA 
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"Manufacturing" studies also identified according to their utiliza- 
tion of interdisciplinary approaches; both classroom and laboratory ex- 
periences; quantity production activities; monetary profit motive for 
operation; and introductory teacher prepared "quickie" production experi- 
ence; prepared written materials; audio-visual materials; field trips; 
and consultants. Figure II illustrates the criterion used to identify 
studies of . "Manufacturing'^ concerning teaching methods used/ 



FIGURE II 
METHOD EVALUATION CRITERIA 
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Instructional 
Materials 



Textbook 

Laboratory Manual. 
Workbook 
Teacher's Guide 



Instructional 
Aids 



Consultants 
Field Trips 
Audio -visual 
' Samples 

Teacher Initiated 
Quickie Production 



SUMMARY, CO^a jSlONS AND RECOMMENDATIONS 



Summary 

'^Manufacturing'' as a part of the industrial arts curriculum area has 
reached a degree of acceptance as evidenced by the examples of its inclu- 
sion in classes, courses, programs, curriculum guides and innovative cur- 
riculum projects throughout the nation. There is presently a diversity 
of nomenclaUore, terminology, content, emphasis, and instructional ap- 
proaches to the teaching ofi "Manufacturing." There appears to be. a com- 
monality of concepts of "Manufacturing" and its elements which can be pro- 
vided as learning experiences to meet objectives of industrial arts. Stu- 
dents, while somewhat reluctant to change to a new learning situation and 
knowledge, are reported to readily accept and pursue with interest the ac- 
tivity based experiences present in both the content identified with manu- 
facturing or the identifiers in Figure I, and the educational method of 
"Manufacturing." Consequently, it can be stated that both content and 
method are being derived from manufacturing in the industrial arts seg- 
ment of the industrial education curricula^ area throughout the nation. 

The development of the "Manufacturing;" aspects of the industrial arts 
curriculum area has evolved through the works of innovative individuals 
early in the 20th century, through exemplary practices by teachers in the 
field, professional presentations, geographically centered approaches, and 
funded projects for program development. 

Literature related to '^Manufacturing" is present nearly in proportion 
to the stage of developnent. The literature reflects both the purpose of 
industrial arts to meet students needs, and the content, method and instruc- 
tional materials developed for "Manufacturing" programs. The literature: 
1) appears in operative form for the practicing teacher; 2) involves con- 
ceptual and behavioral bases i"or learning theorists; 3) presents state 
plans for state personnel; h) presents approaches to curriculum management 
for supervisors and administrators; and, 5) contains implications jTor tea- 
cher education. 

While the information regarding "Manufacturing" does not agree on ter- 
minology, content emphasis, or methods of approaches, there is a common- 
ality of descriptions for these factors which could be compared to common 
phraseology and practices in both the educational arid the real manufactur- 
ing industries. I 



Conclusions 

It may be concluded that "Manufacturing" as an educational prograni is 
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part of the industrial arts curriculum area. Furthermore, it appears 
that "Manufacturing " has a commonality of content which" may be presented 
to students through simulated learning experiences emulating the acti- 
vities carried out in manufacturing enterprises. These simulated learn- 
ing experiences evidently can be carried out in different laboratory and 
classroom settings while producing an unlimited variety of products, in- 
structional aids which have had an iirmfense value in providing students 
with manufacturing learning experiences are available from manufacturinf' 
enterprises and educational sources. 

The "Manufacturing" part of the industrial arts curriculum area is 
still a formative stage of final development. The diversity of content 
emphasis and limitations, and terminology established by published in- 
structional and curriculum materials are accepted but being developed fur- 
ther in real school situations. From these factors it could be concluded 
that "Manufacturing" as a part of the industrial arts curriculum area has 
value for students in elementary, junior high or middle grades, senior 
high and teacher preparation programs. It could also be concluded that the 
greatest emphasis is presently as an overview course at the middle grades 
or junior high school level. 



Recotrmendatlons 

It is recommended that a common body of knowledge be developed or 
accepted for the '^lanufacturing" part of the industrial arts curriculam 
area. Also to be considered is the serious attempt to meet the educational 
growth needs of people in educational setting from kindergarten through 
specialty training, or post doctorate levels. Since many of the concepts 
now being presented relate directly to the activities, functions and sub- 
functions presented in the Common Body of Knowledge for Management Consul - 
tants (Common Body, 1957), plus the enterprise structure and profit motive, 
it is specifically recommended that the body of knowledge involved in these 
activities, functions and subfunctions, structure and profit motive be ac- 
cepted as corfanon content for the "Manufacturing" part of the industrial 
arts curriculum area.. 



RESEARCH PRIORITIES 

It is recommended that the research efforts of people in the curricu- 
lam area be directed toward further development of an educational delivery 
system for 'i^anuf acturing " as a part of the industrial education curricu- 
lum area. It is further recommended that, if the activities, functions, 
and subfunctions outlined in the Common Body of Knov;ledge for Mana );>ement 
Consultants (comon Body, 1957), the enterprise structure, . and profit motive 
are unacceptable elaments of a common body of knowledge, research priori- 
ties be given to developing a common body of knowledge of manufacturing 
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industries which is acceptable to both industrial consultants and indus- 
trial arts educators. Finally, it is recommended that an educational 
delivery system be developed for learners from kindergarten through spe- 
cialty training, and for post doctorate work on a continuum rather than 
continuous base; and that instructional materials be further developed 
to assist in presenting a common body of knowledge for the various edu- 
cational levels and settings. 
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APPENDIX 

FORM FOR IDENTIFYING AM) EVALUATING STUDIES IN MANIIFACTDEING 
BIBLIOGRAPHICAL REFERENCE: 
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